Fibroblast growth factor-2 in serum-free medium is a potent mitogen and reduces dedifferentiation of human ear chondrocytes in monolayer culture.
The loss of the differentiated phenotype (dedifferentiation) during the expansion culture of donor chondrocytes remains a large problem in cartilage tissue engineering. Dedifferentiated chondrocytes produce other matrix components and therefore the tissue produced will be of less suitable quality. Previously, the addition of fibroblast growth factor-2 (FGF2) to a serum-containing medium (SCM) during expansion culture was shown to have positive effects on the phenotype of articular chondrocytes. In the present study, we focused on a more defined, serum-free medium (SFM), to expand chondrocytes in monolayer culture for the purpose of cartilage tissue engineering. Adult human ear chondrocytes were expanded in serum-free medium supplemented with 100 ng/ml FGF2. Expansion culture in a conventional serum-containing medium (10% FCS) served as control. The cell yield during expansion culture in serum-free medium with FGF2 was significantly higher compared to serum-containing medium. In addition, chondrocytes expanded in the serum-free medium with FGF2 expressed a more differentiated phenotype at the end of monolayer culture, as indicated by higher gene expression ratios of collagen type II to collagen type I and aggrecan to versican. Also, a higher gene expression of Sox9 was found. Next, suspension in alginate and subsequent culture in vitro or subcutaneous implantation in nude mice was used to evaluate the capacity of the chondrocytes, expanded in either medium, to re-express the differentiated phenotype (redifferentiation) and to form cartilage. The observed beneficial effects of the serum-free medium with FGF2 on the chondrocyte phenotype at the end of monolayer culture were sustained on both transcriptional and extracellular level throughout both redifferentiation methods.